Native and lyophilized shredded muscle tissue of beef and its main ingredients (muscle fibers, stroma, stroma proteins) prepared via consecutive treatment with water, saline (Weber solution ) and alkaline (0.6 M NaOH) solutions as well as colloidal solutions-extracts of sarcoplasmic substances, actomyosin and mucopolysaccharide complexes are comparatively studies by attenuated total internal reflection infrared (ATIR) and diffuse reflectance electronic spectroscopy. A high sensitivity, efficiency, extended options and advanced prospects of diffuse spectroscopy are considered in respect of the characterization of the component composition of complex solid-state and liquid biological systems in medical and veterinary practice.
Introduction
Infrared spectroscopy, including a modern technique of attenuated total internal reflection infrared (ATIR is an advanced approach in the study of various properties of solid and liquid biological systems [1, 2] . Physical principles of vibrational spectroscopy afford the analysis of the composition of a broad range of functional groups featuring with the same IR absorption bands regardless of types of host substances.
Unfortunately, the presence of water markedly affects IR spectroscopy data due to "masking" a significant part of the determined functional groups thus interfering with the analysis and interpretation of spectra relating to biological tissues usually containing a large amount of water. Although elimination of interference from water is facilitated by the lyophilization of samples, it leads to considerable changes of native chemical bonds.
Diffuse reflectance electronic spectroscopy (DRES)
generally provides less advanced options, however in respect of characterization of biological objects composition in some cases it provides information inaccessible using other techniques, particularly due to the lack of interference from water absorbing radiation in the range of vacuum ultraviolet (<200 nm). Widely used for the characterization of inorganic materials surfaces, DRES method has not yet found a proper application in the study of materials of biological origin.
UV-spectra of organic substances are highly specific.
The presence of certain bands in these spectra are generally determined by selective absorption due to * and n * electronic transitions in chromophore groups (C=O, C=C, C≡C, N=N, N=O, C=C-C=O conjugated systems, aryl rings, oxygen in ester/ether groups) and their environment [3] [4] [5] . The data required for the identification of structural units in biomolecules No reference data on DRES application for the characterization of biological tissues are available so far, except for the studies of animal muscle tissues and their solid components performed by our research group since 2009 [6] [7] [8] [9] . Later this approach was used by S.M.Orehova as the main research method in the study of pork muscle surface irradiated by accelerated electrons of different power [10] [11] [12] . However, the considered studies related only to was always solid-phase systems of different nature and anatomic localization [13] [14] [15] . In this context it was of interest to study liquid extracts of muscle tissue main components and compare the data of two reflection spectroscopy techniques as tools with different functionalities and operating in different spectral (energy) regions.
The aim of this work was to study optical characteristics of the surface of native shredded beef muscle tissues and their main components (muscle fiber, stroma, and stroma proteins), determined using different techniques widely applied in academic and scientific laboratories as well as in food industry [16] [17] [18] , based on the difference and a hierarchical sequence in their solubility resulting from various chemical treatments.
Another objects of studies were liquid fractions yielded during such consecutive treatments, i.e. extracts of sarcoplasmic substances, actomyosin and mucopolysaccharide complexes.
Experimental
The objects of study involved chilled muscle tissue of beef (longissimus of the back), subjected to the 
Results and discussion
ATIR data. vibrations of OH-groups of water in all the samples [19] . [19] . The increased water absorption ability of collagen is indicated by broadening of the band at 3229 cm Weber solution. The spectra of alkaline extracts general reflect the stroma composition, but their lyophilisation leads to the increased intensity above 300 nm and bathochromic shift of the entire spectrum. However, the formation of hydrogen bonds between water and carbonyl groups is known to provide a hypsochromic shift and decrease in intensity for spectra of organic compounds upon their hydration [4] . Noteworthy, the spectra of lyophilized stroma proteins ( Figure 5 , spectrum 4) and actomyosin protein complex (Figure 6a and 6b, spectrum 2) in the middle UV region are similar to each other.
Conclusion
The performed study afforded IR and UV-vis 
